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1 Introduction

The purpose of the present contribution is to introduce the parameters for uplink power control with dedicated RNTIs into the RRC specification. 
2 Discussion
The LS from RAN1 to RAN 2 on physical layer control parameters ‎[1] includes the following uplink power control parameters that have not yet been introduced into the RRC specification
: 

	Parameter
	Size [bits]
	Broadcast/dedicated
	Rate-of-change
	Default
	Neighbour cell

	…
	…
	…
	…
	…
	…

	TPC-PUSCH RNTI
	TBD
	Dedicated
	
	
	

	TPC-PUCCH RNTI
	TBD
	Dedicated
	
	
	

	TPC-PUSCH index
	5-6
	Dedicated
	
	
	

	TPC-PUCCH index
	5-6
	Dedicated
	
	
	


The purpose of these parameters is to support the mechanism of carrying dedicated power control commands on PDCCH identified by specific power control RNTIs. It shall be possible to provide independent power control of PUSCH and PUCCH, respectively. Since multiple UEs may receive their dedicated TPC commands identified by the same RNTI, it is necessary to provide an index that points out exactly which of the power control bits that belongs to the receiving UE. The LS from RAN1 to RAN2 on the topic provides further information ‎[2], parts of which is copied below for convenience: 


[image: image1]    

The usage of this power control mechanism is further described in 36.213, section 5. Uplink power control commands can be conveyed both using the (regular) UE specific RNTI using DCI formats 0, 1A, 1, and 2, and the specific power control RNTIs as described above (DCI formats 3 and 3A). It is our understanding that the discussed mechanism is optional, in case it is desirable to use this mechanism instead of or in parallel with the “regular” mechanism provided by the UE specific RNTI (that is always available by default). 
It shall be possible to discontinue the use of TPC-PDCCH: In particular, this is needed at handover, when we expect it is unlikely that the UE will be allowed to continue using the Source TPC RNTIs and indexes in the target cell. 

The RNTIs are 16 bits long, and provided this group of parameters is optional, we see no need to optimize the signalling of the RNTIs. 
The BIT STRING (SIZE (16)) definition for the relevant RNTI:s could potentially be replaced by a generic RNTI definition (currently defined as a C-RNTI) throughout section 6 of the specification. This matter of editorial nature is not reflected in the attached text proposal, however.
The needed size of the indexes is a function of the number of resource blocks and can be calculated based on chapter 5.3.3.1 in 36.212. With 110 Resource Blocks (maximum, as defined in 36.211, chapters 5.2.1 and 6.2.1) and DCI format 3A, up to 28 TPC commands fit onto one TPC-PDCCH, meaning that 5 bits are needed for the index.
Attached is a text proposal for introducing the parameters into the RRC specification. The text proposals can be characterized by the following proposals that we wish RAN2 to discuss and agree upon.  
Proposal 1: The TPC-PDCCH parameters are OC. If the IE is not present and no TPC-PDCCH has been configured, the function shall remain disabled. 
Proposal 2: It shall be possible to disable the TPC-PDCCH configuration.

Proposal 3: The TPC-PUSCH and TPC-PUCCH RNTIs are signaled using 16-bit fields.
Proposal 4: The corresponding indexes are coded as by INTEGER(1..28).

Proposal 5: The parameters are introduced into PhysicalConfigDedicated under 
RadioResourceConfigDedicated.  
3 Conclusion

With the present contribution, we propose to introduce the relevant TPC-PDCCH parameters into the RRC specification. A text proposal is attached, which is characterized by the proposals above that we wish RAN2 could agree upon. 
4 References

[1] R2-083056, “LS on L1-related parameters to be configured by RRC”, RAN2 #62bis.
[2] R1-081698, “LS on information about RAN1 assumptions regarding TPC-PDCCH”, RAN1 #52bis.  
5 Text proposals

-------------------- First change --------------------
2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

…
Unchanged text omitted

…

[16] 
3GPP TS 36.212: "Evolved Universal Terrestrial Radio Access (E-UTRA); " Multiplexing and channel coding".
-------------------- Next change -------------------- 

–
PhysicalConfigDedicated
The IE PhysicalConfigDedicated is used to specify the UE specific physical channel configuration.

PhysicalChConfiguration information element
-- ASN1START

PhysicalConfigDedicated ::=


SEQUENCE {


pdsch-Configuration




PDSCH-ConfigDedicated,






-- need FFS

pucch-Configuration




PUCCH-ConfigDedicated,






-- need OC

uplinkPowerControl




UplinkPowerControlDedicated,




-- need OC

tpc-PDCCH-Configuration



TPC-PDCCH-Configuration 

OPTIONAL,

-- need OC

cqi-Reporting





CQI-Reporting,








-- need OC

soundingRsUl-Config




SoundingRsUl-ConfigDedicated,




-- need OC

antennaInformation




CHOICE {



explicit






AntennaInformationDedicated,



default







NULL


} OPTIONAL


















-- need OC
}

-- ASN1STOP

	PhysicalConfigDedicated field descriptions

	antennaInformation

The default antenna configuration is described in section 9.2.3

	tpc-PDCCH-Configuration
PDCCH configuration for dedicated power control of PUCCH and PUSCH [16]. If the IE is not present and no tpc-PDCCH-Configuration has been configured, then the function remains disabled. 


-------------------- Next change (to be placed in alphabetical order in section 6.3.2) -------------------- 
–
TPC-PDCCH-Configuration
The IE TPC-PDCCH-Configuration is used to specify the RNTIs and indexes for PUCCH and PUSCH power control according to [16]. The power control function can either be disabled or enabled with the present IE.
TPC-PDCCH-Configuration information element
-- ASN1START

TPC-PDCCH-Configuration::=




CHOICE {

disable



NULL,

enable



SEQUENCE { 


tpc-PUSCH-RNTI






BIT STRING (SIZE (16)), 


tpc-PUSCH-Index






INTEGER(1..28),


tpc-PUCCH-RNTI






BIT STRING (SIZE (16)),


tpc-PUCCH-Index






INTEGER(1..28)

}
}
-- ASN1STOP

	TPC-PDCCH-Config field descriptions

	tpc-PUSCH-RNTI
RNTI by which power control commands for PUSCH are identified.

	tpc-PUSCH-Index
Index to the PUSCH power control commands according to Section 5.3.3.1.6 or 5.3.3.1.7 in [16].

	tpc-PUCCH-RNTI

RNTI by which power control commands for PUCCH are identified.

	tpc-PUCCH-Index
Index to the PUCCH power control commands according to Section 5.3.3.1.6 or 5.3.3.1.7 in [16].























From � REF _Ref205792121 \r \h ��‎‎[2]�:


Power control for PUSCH and PUCCH includes the possibilities for explicit power control commands to be conveyed via specific PDCCHs using DCI format 3/3A, here referred to as TPC-PDCCH. A TPC-PDCCH carries power-control commands to multiple UEs simultaneously. Furthermore, a TPC-PDCCH is assumed to be identified, from a UE point-of-view, by specific RNTIs, here referred to as TPC-PUSCH RNTI (identifying the PDCCH on which the UE should receive power-control commands for power control of PUSCH) and TPC-PUCCH RNTI (identifying the PDCCH on which the UE should receive power-control commands for power control of PUCCH). These RNTIs are, in the general case


-	different, allowing for independent power control of PUSCH and PUCCH


-	UE specific, as there could be multiple TPC-PDCCH for power control of different UEs. 


Thus, the network must be able to configure a UE with UE-specific TPC-PUSCH RNTI and TPC-PUCCH RNTI.


In addition, as each PDCCH carries power-control commands to multiple UEs, the network must provide a UE with UE-specific indices for both the PUSCH TPC-PDCCH and the PUCCH TPC-PDCCH.








� Note that the original table in [1] incorrectly states TPC-PDSCH RNTI ,…, which is corrected here to TPC-PUSCH RNTI,…,   
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